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植密度为 12.5 g/L 时，植物对水体营养盐的净化作用最大。实验结束时，中种植
密度组海马齿对水体 TN、TP、COD、BOD5 的去除率分别为 40.4 %、81.3 %、
27.9 %、5.7 %；对水体离子态营养盐的去除率也高于低、高种植密度组。从营
养盐的净化角度讲，海马齿的最佳种植密度接近 12.5 g/L。 
不同根冠比的海马齿对富营养化水体营养盐的净化效果表明：高根冠比海马
齿对水体 TN、TP、COD、BOD5 具有更为明显的净化能力，将水体 TN、TP、
COD、BOD5 分别去除了 27.9 %、43.0 %、16.5 %、12.0 %。对于离子态营养盐
的去除率上，高根冠比组与低、中根冠比组并没有显著差异(P>0.05)。 
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TP 的含量分别减少了 369.3 mg 和 67.8 mg，植物通过同化吸收作用积累的 N、P
的量分别为 283.7 mg、20.2 mg，同化吸收去除的 N、P 量分别占 N、P 总去除量
的 76.8 %和 29.8 %。实验过程中，海马齿茎、叶、根对 N 的积累量分别为 6.2 
mg/shoot、19.3 mg/shoot、2.9 mg/shoot；对 P 的积累量分别为 0.4 mg/shoot、1.3 
mg/shoot 和 0.3 mg/shoot。 
通过监测生态浮床示范区海马齿的生长状况及水体营养盐浓度，可以发现，
海马齿在野外环境栽培中具有更快的生长速率，达到了 36.4 g FW/shoot/month。
植物体内氮、磷含量基本维持稳定，分别占干重的 2.3 %、0.1 %，其对筼筜湖 N、
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Abstract 
With the rapid development of industrial-agricultural and centralized urbanism, a 
great deal of domestic and industrial wastewater was discharged into lakes and oceans,    
which accelerated the eutrophication process. Eutrophication not only seriously 
damages the ecological environment of water, but also harms the aquaculture industry, 
and even endangers human health. It is an increasingly common problem around the 
world. As a “green” technology, phytoremediation becomes a hot research field 
because of low cost and high purification. Currently, phytoremediation was widely 
applied, and some good results have been achieved in restoration of eutrophic water 
by aquatic plants. However, there are still some problems, such as harvesting 
difficulties subsequently secondary pollutions, and ecological invasions. Then, 
floating beds of terrestrial plants restoration technology for eutrophic water has been 
developed. However, many floating bed systems were mainly used for freshwater, 
little reports were found in seawater environments. In our study, we used terrestrial 
euhalophyte plants Sesuvium portulacastrum cultivated in floating beds to repair the 
eutrophic brackish lagoon, investigating the impacts of water quality, planting density 
and development level of root on the repair capacity of S. portulacastrum, evaluating 
purification capacity and the effects of the S. portulacastrum floating beds by 
monitoring the growth of plants and the nutrient concentrations of water in 
demonstration area with huge ecological floating beds in Yundang Lagoon. The 
results were followed: 
The restoration of S. portulacastrum on different nutrient concentrations revealed 
better purification capacity for high nutrient water than medium and low nutrient 
water. The removal efficiencies of TN, TP, COD and BOD5 in the high nutrient water 
by S. portulacastrum reached 62.2 %, 51.4 %, 7.8 % and 8.3 %, respectively. 
However, the removal capacity for inorganic nutrients in high nutrient water did not 
show a significant advantage.  
By setting three different planting densities (low, medium, high) to repair the 
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12.5 g/L, S. portulacastrum had the biggest nutrients purification ability. At the end of 
the experiment, the removal efficiencies of TN, TP, COD and BOD5 by S. 
portulacastrum with medium culitvated desity reached 40.4 %, 81.3 %, 27.9 % and 
5.7 %, respectively. The removal efficiency of ionized nutrients in medium cultivated 
density was also higher than in low and high S. portulacastrum densities. From the 
perspective of nutrients purification, the optimum density of S. portulacastrum in 
Yundang Lagoon was closed to 12.5 g/L. 
The purification effects by S. portulacastrum with different root/shoot ratios 
were showed as followed: Plants with high root/shoot ratios had better purification 
effects of TN, TP, COD and BOD5. It removed 27.9 %, 43.0 %, 16.5 % and 12.0 % of 
TN, TP, COD and BOD5 from the water. However, for ionized nutrients, there were 
not significant differences among plants with different root/shoot ratios (P>0.05). 
Our results showed that at the end of 35 days of the S. portulacastrum restoration 
experiment, the contents of TN, TP in the water were reduced 67.8 mg and 369.3 mg 
and the plants accumulated 283.7 mg for N and 20.2 mg for P, respectively. The 
removal of N, P by plants assimilation, respectively, accounted for 76.8 % and 29.8 % 
of the total removal. According to our estimation, S. portulacastrum accumulated 6.2 
mg N/shoot for stem, 19.3 mg N/shoot for leaf and 2.9 mg N/shoot for root, and 0.4 
mg P/shoot for stem, 1.3 mg P/shoot for leaf and 0.3 mg P/shoot for root, respectively. 
By monitoring the growth of plants and nutrients concentrations of water in the 
demonstration areas, it was found that growth rate of S. portulacastrum was faster in 
the field compared to our laboratory experiments, reaching 36.4 g FW/shoot/month. 
The N and P contents in the plant were relatively stable with the percentage of dry 
mass about 2.3 % and 0.1 %, respectively. The floating bed plants could remove 1.1 
g/m2/month for N and 0.2 g/m2/month for P out of water. After six months when 
floating system was laid, significant purification effct of nutrients by S. 
portulacastrum was found. However, as density of plants grew, S. portulacastrum 
growth gradually slowed down and started to decay, and subsequently its purification 
capability was weakened. 
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Yundang lagoon, some proposal was offered on the improvement of the purification 
capability for S. portulacastrum and for the operation of floating bed with huge areas 
in Yundang Lagoon. 
Key words: Sesuvium portulacastrum; Ecological floating bed; Eutrophication; 

























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
